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Inhabitants  of  the  Northwest  European  Plain  were  rather  late  in  adopting  crop  cultivation.  Most  of  their 
crop  plants  were  originally  domesticated  in  the  Near  East,  but  on  the  way  to  northwestern  Europe  three 
of  the  original  founder  crops  were  lost:  chickpea,  bitter  vetch,  and  lentil.  Surprisingly,  one  plant  was 
added:  opium  poppy.  Another  new  plant,  rye-brome,  just  missed  out  becoming  established  as  a  true 
crop.  The  final  adoption  of  crop  cultivation  may  have  been  facilitated  by  the  appearance  of  summer 
varieties  of  the  cereals  grown.  Whether  the  fields  were  the  short-lived  fields  connected  with  a  slash-and- 
burn  technique  or  longer-lived  is  open  to  debate,  but  the  effect  of  agriculture  was  that  the  landscape 
became  more  open,  sufficiently  open  to  allow  the  use  of  the  ard  and  the  wagon. 

©  2012  Published  by  Elsevier  Ltd. 


1.  The  Neolithic  founder  crops  and  what  was  left  of  them 

At  the  very  beginning  there  were  eight  founder  crops,  the  eight 
crops  of  early  Near-Eastern  Neolithic  agriculture:  emmer  and 
einkorn  wheat,  barley,  pea,  lentil,  chickpea,  bitter  vetch,  and  flax 
(' Triticum  dicoccum  Schiibl.,  Triticum  monococcum  L.,  Hordeum  vul- 
gare  L.,  Pisum  sativum  L.,  Lens  culinaris  Medik.,  Cicer  arietinum  L., 
Vicia  ervilia  (L.)  Willd.,  Linum  usitatissimum  L.)  (Zohary  and  Hopf, 
2000,  pp.  241-242).  By  8000  cal  BC  all  of  these  had  been 
successfully  domesticated.  In  the  seventh  millennium  BC  the  free- 
threshing  durum-wheat  ( Triticum  durum  Desf.)  made  its  appear¬ 
ance  and  still  later  another  free-threshing  wheat  was  added, 
namely  bread  wheat  ( Triticum  aestivum  L.).  In  the  following  the  two 
free-threshing  wheats  will  be  lumped  together  as  their  grains 
cannot  be  distinguished  archaeobotanically,  though  their  chaff  can, 
but  this  is  not  found  as  often  as  grain.  Once  agriculture  was 
established  in  the  Near  East,  crop  cultivation  spread  to,  amongst 
other  regions,  temperate  Europe  (Zohary  and  Hopf,  2000). 

By  5500  cal  BC  food  production  was  common  practice  in 
Hungary,  the  birthplace  of  the  Linearbandkeramik  culture  (LBK), 
a  culture  which  expanded  rapidly  all  over  Central  Europe  north  of 
the  Alps.  The  LBK  restricted  its  activities,  more  or  less,  to  the  Central 
European  loess  belt  and  at  the  northern  limit  of  this  belt,  around 
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5000-4900  cal  BC,  the  expansion  stopped  (Liming,  2000).  Some 
900  years  passed  before  the  inhabitants  of  the  Northwest  European 
Plain  adopted  the  new  way  of  life.  By  the  Northwest  European  Plain 
is  understood  the  western  part  of  the  geomorphological  region  in 
Europe  that  consists  of  the  low  plains  between  the  central  Euro¬ 
pean  Highlands  to  the  south  and  the  North  Sea  and  the  Baltic  Sea  to 
the  north.  Why  did  the  process  not  continue  smoothly? 

Many  reasons  have  been  put  forward,  one  of  which  is  that  the 
crop  plants,  with  their  origin  in  the  Near  East,  had  not,  or  not  yet, 
adapted  to  the  climate  prevailing  on  the  Northwest  European  Plain. 
Indeed,  some  of  the  founder  crops  got  ‘lost’  during  the  expansion  of 
agriculture. 

Chickpea  and  bitter  vetch  never  reached  the  LBK  fields.  The 
disappearance  of  chickpea  may  safely  be  attributed  to  its  climatic 
demands.  In  the  case  of  bitter  vetch  this  is  less  likely,  because  the 
crop  was  cultivated  from  1100  cal  BC  onwards  on  the  Central 
European  loess,  and  this  at  a  time  when  the  climate  was  definitively 
not  more  agreeable  with  this  vetch  than  before.  Its  initial  loss  may 
perhaps  be  attributed  to  the  use  of  the  plant,  as  this  pulse  is  toxic  to 
humans  and  had  to  be  leached  in  water  to  allow  consumption 
(Bakels,  2009,  p.  103).  It  may  be  that  this  kind  of  treatment  did  not 
fit  in  with  the  LBK  habits  of  food  processing. 

Lentil  disappears  from  the  LBK  records  in  the  northwestern  part 
of  the  region  occupied  by  this  culture  after  the  first  phases  of 
habitation,  most  probably  due  to  a  climatic  decline  (Schmidt  and 
Gruhle,  2005).  The  plant  is  warmth-loving  and  had  already 
reached  its  northern  limit  (Bakels,  2007).  But  even  after  the  loss  of 
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three  founder  crops,  six  remained,  though  the  free-threshing  wheat 
became  unimportant,  and  their  number  was  increased  by  the 
addition  of  one  or  two  new  crop  plants. 

One  of  the  additions  is  opium  poppy  (Papaver  somniferum  L.  var. 
setigerum )  which  the  western  branch  of  the  LBK  picked  up  some¬ 
where,  possibly  through  contacts  with  the  Western  Mediterranean 
basin  (Bakels,  1982).  The  LBK  farmers  may  have  been  the  first  to 
cultivate  this  plant  (Salavert,  2011 ).  The  other  is  rye-brome  ( Bromus 
secalinus  L.).  This  grass  has  an  origin  in  southeastern  Europe  and 
was  a  member  of  the  suite  of  weeds  that  arrived  together  with  the 
crops  (Kreuz,  1990,  p.  148).  Somehow  rye-brome  seems  to  have 
obtained  a  status  of  its  own  and  was  reaped  as  if  it  were  a  crop, 
a  supposition  already  made  by  Knorzer  (1967).  Somewhere  in  the 
past  oats  and  rye  did  start  in  a  similar  way  (see  Zohary  and  Hopf, 
2000),  but  they  made  it  into  true  crops,  which  rye-brome  did  not. 
It  is  a  failed  crop  plant  (Fig.  1 ). 

Most  rye-brome  lots  are  reported  from  the  northwestern  part  of 
the  vast  region  occupied  by  LBK  farmers.  Why  did  they  consider 
this  grass  a  welcome  addition  to  their  common  produce?  Perhaps 
this  was  because  traditional  crops  failed,  not  always  but  occasion¬ 
ally.  This  may  also  be  the  reason  that  the  sites  of  LBK  farmers  in 
western  Belgium,  at  the  western  frontier  of  LBK  occupation,  reveal 
many  more  remains  of  fruits  and  nuts  collected  from  wild  stands 
than  mainstream  Central  European  sites  (Salavert,  2011). 

Lack  of  social  and  economic  motives  for  abandoning  their  way  of 
life  may  have  been  the  main  reasons  for  the  hunter-gatherers  living 
north  of  the  LBK  farmers  to  continue  their  own  traditional  ways, 
but  a  minor  hindrance  may  have  been  the  nature  of  the  crop  plants, 
especially  the  cereals,  as  they  furnish  the  staple  foods  for  winter 
survival. 

Cereals  come  as  autumn-  (or  winter- )varieties  and  spring- 
( summer- )varieties.  Autumn-sown  varieties  survive  the  winter 
above  ground  as  short  green  plants,  shoot  in  spring  and  bear  grain 
in  summer.  It  is  a  trait  going  back  to  their  wild  ancestors.  Originally 
cereals  were  sown  in  autumn.  But  spring-sown  grain  exists  as  well. 
It  completes  its  lifecycle  during  spring  and  summer,  independent  of 
any  adverse  conditions  that  bad  winters  may  bring.  At  some 
indefinite  time  in  the  past  such  varieties  developed  from  autumn- 
sown  varieties.  At  present  there  is  a  debate  going  on  whether  LBK 
farmers  practised  autumn-  or  spring-sowing  with  respect  to  their 
cereals.  Bogaard  (2004),  amongst  others,  came  to  the  conclusion 
that  they  were  autumn-sown.  Kreuz  and  Schafer  (2011)  are  advo¬ 
cates  of  spring-sowing.  Such  judgments  are  based  on  the  analysis  of 
arable  weeds  found  together  with  the  crops.  Winter-annuals 


Fig.  1.  Rye-brome  ( Bromus  secalinus ).  Photo  De  Godin. 


indicate  autumn-sowing,  summer-annuals  spring-sowing.  Every¬ 
body  agrees  that  the  pulses  and  oil  plants  were  in  general  spring- 
sown  (Korber-Grohne,  1987). 

An  initial  absence  of  spring-sown  varieties  of  cereals  may  have 
delayed  the  expansion  to  the  north  of  cereal  growing  and  with  it  all 
crop  cultivation,  and  if  LBK  farmers  knew  only  winter  cereals  this 
may  partly  explain  the  temporary  halt  (Kalis,  pers.  comm.).  In  the 
colder  north  and  in  the  wetlands  of  the  Northwest,  for  instance  the 
Rhine-Meuse  delta,  autumn-sowing  may  have  been  risky. 

According  to  Bonsall  et  al.  (2002)  northwest  Europe  experienced 
a  climate  change  around  4000  cal  BC  associated  with  drier  condi¬ 
tions  and  an  increase  in  the  annual  temperature  range,  which 
would  have  been  good  for  promoting  crop  cultivation.  The 
appearance  of  spring-sown  varieties  may  have  been  an  additional 
trigger  for  the  expansion  of  agriculture  into  the  Northwest  Euro¬ 
pean  Plain. 

Anyhow,  the  seven  (six  +  one)  remaining  crop  plants,  emmer 
wheat,  einkorn  wheat,  free-threshing  wheat,  barley,  pea,  flax/ 
linseed  and  poppy  were  in  the  end  cultivated  in  the  region  beyond 
the  loess  belt  (Kirleis  et  al.,  2012;  Out,  2009)  Even  rye-brome  is 
found  there,  witness  a  carbonized  lot  retrieved  from  Hazendonk 
(phase  1 ),  a  site  in  the  Rhine-Meuse  delta  area,  dated  4000  cal  BC 
and  belonging  to  the  Swifterbant  culture  (Bakels,  1981;  Out,  2009, 
p.  48  and  65).  Pea,  flax/linseed  and  poppy  are  not  found  very  often 
and  free-threshing  wheat  is  also  uncommon.  Einkorn  wheat  too 
seems  to  have  been  rare.  Emmer  wheat  and  barley  are  the  plants 
commonly  encountered  (Kirleis  et  al.,  2012;  Out,  2009). 

Analysis  of  the  relevant  weed  flora  in  the  Rhine-Meuse  delta 
showed  that  the  weeds  are  indeed  dominated  by  summer-annuals, 
suggesting  spring-sowing.  However,  some  winter-annuals  are  also 
present  in  the  sites  studied  (Out,  2009,  p.  428),  and  the  hypothesis 
that  the  appearance  of  summer  varieties  of  emmer  wheat  and 
barley  made  crop  cultivation  possible  at  least  in  that  area  remains 
open  to  debate. 

2.  Fields,  short-lived  or  long-lived? 

When  crop  growing  was  eventually  adopted,  the  question  is 
how  these  crops  were  produced.  The  population  north  of  the  loess 
belt  obtained  their  plants  from  the  LBK,  or  better,  their  successors, 
such  as  belonging  to  the  Rossen,  Bischheim  and  Michelsberg 
cultures  (Out,  2009,  p.  445).  They  must  have  seen  their  cultivation 
practices,  but  did  they  adopt  these? 

Scientists  agree  that  LBK  farmers  cultivated  their  crops  on  small 
permanent  fields,  which  some  prefer  to  call  gardens.  The  LBK  did 
not  apply  slash-and-burn  techniques  (Bakels,  1978,  p.  69;  Bogaard, 
2004).  However,  the  first  data  collected  for  the  main  fully  Neolithic 
culture  in  the  north,  the  Funnel  Beaker  culture  (TRB),  did  indeed 
point  towards  slash-and-burn  cultivation.  On  the  basis  of  Danish 
pollen  diagrams,  Iversen  (1941 )  concluded  that  the  fields  of  the  TRB 
farmers  were  short-lived  and  connected  with  slash-and-burn. 
Experiments  in  Draved  Skov,  Denmark,  confirmed  this 
(Steensberg,  1979).  For  quite  some  time  this  view  dominated  many 
thoughts. 

But  were  the  fields  everywhere  so  short-lived?  Behre  and  Kucan 
(1986,  p.  107)  see  in  their  pollen  diagrams  from  the  ‘Sied- 
lungskammer’  (geographically  limited  habitation  area)  Flogeln, 
Germany,  a  direct  parallel  of  the  Iversen  diagrams,  but  is  this  truly 
so?  In  the  Danish  diagrams  mentioned  before  deciduous  wood 
returns  rather  fast  after  the  slash-and-burn  impact,  but  this  is  not 
the  case  in  the  Flogeln  diagrams.  Open  space  seems  more  perma¬ 
nent  and  though  this  may  be  due  to  heavier  grazing  pressure  of 
livestock  than  in  Denmark  and  therefore  not  refer  to  actual  fields, 
one  could  wonder  whether  the  fields  were  indeed  as  short-lived  as 
supposed  to.  The  other  end  of  the  possibilities,  i.e.  permanent 
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gardens,  has  its  advocates  too.  Though  not  speaking  on  the  subject 
of  the  TRB  but  on  contemporary  communities,  Out  writes  “the 
suggested  field  weeds  indicate  that  the  arable  plots  had  a  perma¬ 
nent  character”  (Out,  2009,  p.  444).  The  latter  view  concerns 
wetlands  where  dry  places  suitable  for  arable  farming  were 
restricted  in  size.  Therefore  permanents  plots  may  have  been 
a  characteristic  of  such  environments  only.  Nevertheless,  the 
warning  that  local  conditions  may  play  a  part  in  the  way  of  culti¬ 
vating  crops  is  perhaps  not  superfluous.  It  is  a  subject  which 
deserves  further  investigations. 

3.  Impact  on  the  landscape 

Slash-and-burn  cultivation  or  not,  the  outcome  of  the  intro¬ 
duction  of  agriculture  was  the  opening-up  of  the  landscape,  as 
almost  everywhere  in  the  world  (see  for  instance  Grigg,  1995,  p. 
200).  Originally  the  Northwest  European  Plain  was  covered  with 
wood.  Deciduous  wood  prevailed,  but  to  which  extent  this  was 
a  closed-canopy  wood  is  open  to  debate.  Without  some  natural 
clearings,  rejuvenation  of  woods  would  have  been  problematic  and 
Vera  (2000)  goes  even  so  far  as  to  suggest  that  the  landscape  was 
a  patchwork  of  stands  of  trees,  shrubs  and  open  space.  Large 
herbivores  would  have  been  the  main  agents  in  creating  and 
maintaining  this  kind  of  landscape.  This  point  of  view  is  not 
generally  taken,  but  the  idea  that  smaller  or  larger  clearings  were 
already  present  before  the  creation  of  farmland  is  attractive. 
However,  areas  covered  with  herb  vegetation  must  have  gained 
importance  after  the  introduction  of  crop  cultivation  and  animal 
husbandry. 

At  first,  man-made  or  man-enlarged  clearings  may  have  been 
small  and  hardly  detectable  by  pollen  analysis.  Some  clearings  were 
only  temporary,  as  were  the  clearings  revealed  in  the  well-known 
Danish  pollen  diagrams,  for  instance  those  of  Korup  So  and 
Soborg  So  published  by  Iversen  (1941).  But  the  open  space  created 
in  the  near  surroundings  of  Swienskuhle,  close  to  a  TRB  settlement 
on  Flogeln  in  Germany  was  obviously  longer-lived  and  presumably 
also  larger  (Behre  and  Kucan,  1986). 

Size  of  individual  settlements  and  of  overall  population  of 
course  played  part  in  the  opening-up  of  the  original  wood.  Also  the 
kind  and  extent  of  food-producing  practices  are  important  factors. 
Inhabitants  of  some  TRB  sites,  for  instance,  relied  only  to  a  limited 
extent  on  crop  cultivation  and  animal  husbandry,  such  as  Slootdorp 
in  the  northwestern  Netherlands  (Brinkkemper  pers.  comm.). 
Others  may  have  favoured  animal  husbandry  over  crop  cultivation 
and  therefore  left  a  different  imprint  on  the  natural  environment. 
The  effect  of  grazing  differs  from  the  effect  of  laying  out  fields  and 
gardens  (Turner,  1986,  p.  230;  Behre,  2008,  pp.  228-235).  The 
nature  of  the  natural  vegetation  is  an  important  factor  as  well. 
Returning  for  an  instant  to  LBK  farmers  and  the  visibility  of  the 
clearings  made  by  them,  it  is  common  knowledge  that  they  are 
hard  to  detect,  except  in  areas  where  the  original  vegetation 
differed  from  the  deciduous  woods  common  on  the  Central  Euro¬ 
pean  loess.  Only  pollen  diagrams  like  the  one  obtained  for  Eilsle- 
ben,  a  site  in  the  rain-shadow  of  the  Harz  Mountains,  Germany, 
where  the  local  vegetation  had  a  fairly  high  share  of  pine  and  was 
already  lighter  from  the  onset,  show  the  LBK  impact  readily  (Litt, 
1992). 

Environmental  factors,  food-producing  practices  and  population 
density  all  must  have  had  an  impact  on  the  rate  and  extent  of  the 
opening-up  of  the  landscape  of  the  Northwest  European  Plain. 
Differences  in  the  impact  of  TRB  settlements  on  their  near 
surroundings  are  sometimes  striking,  as  is  readily  shown  by  the 
presence  in  pollen  diagrams  of  ribwort  plantain  ( Plantago  lanceo- 
lata  L.),  a  herb  which  serves  as  a  reliable  ‘index  fossil’  for  clearances 
in  the  region.  The  plant  is  hardly  present  at  Gieten,  The 


Fig.  2.  TRB  ard  marks  excavated  at  the  Oostersingel  in  Groningen,  the  Netherlands. 
Photo  G.L.G.A.  Kortekaas,  Municipality  of  Groningen. 

Netherlands,  whilst  it  is  very  conspicuous  at  Swienskuhle,  and  in 
both  cases  a  TRB  settlement  is  nearby  (Bakker,  2003;  Behre  and 
Kucan,  1986).  More  investigations  are  needed  to  explain  why  such 
differences  occur.  In  the  past  the  different  expression  of  ribwort 
plantain  in  pollen  spectra  from,  for  instance,  ancient  surfaces 
preserved  under  barrows  was  too  readily  explained  by  different 
ways  of  animal  husbandry  (for  instance  Van  Zeist,  1967),  but  this 
view  has  since  long  been  refuted  by,  amongst  others,  Casparie  and 
Groenman-van  Waateringe  (1980). 

Anyhow,  the  landscape  became  more  open  and  trees  dis¬ 
appeared.  Next  to  evidence  provided  by  pollen  diagrams,  there  is 
evidence  provided  by  technological  innovations.  One  of  these  is  the 
introduction  of  the  ard,  an  implement  used  to  loosen  the  soil  of 
arable  land.  It  is  pulled  by  animals  or  humans  and  draws  straight 
lines  (Fig.  2).  The  ard  is  only  effective  in  terrain  of  reasonable  size, 
which  has  been  cleared  of  tree  stumps.  Therefore,  its  use  implies 
the  existence  of  stretches  of  land,  cleared  of  trees  and  shrubs,  and 
kept  open.  A  second  innovation  is  the  use  of  the  wagon.  Wagons, 
and  certainly  the  four-wheeled  wagons  of  the  period,  cannot  zigzag 
through  wooded  country.  They  move  best  along  a  straight  course, 
as  shown  by  the  straight  ruts  left  by  such  a  wagon  preserved  under 
a  grave  monument  at  Flintbek,  Germany  (Mischka,  2011).  The 
landscape  became  a  truly  cultural  landscape. 

4.  Conclusion 

Of  the  eight,  or  nine  if  free-threshing  wheat  is  included,  Near- 
Eastern  founder  crops  six  made  it  to  the  Northwest  European 
Plain.  Considering  the  distance  and  difference  in  geographical 
properties  this  is  altogether  surprising.  It  may  be  that  the  appear¬ 
ance  of  summer  varieties  of  cereals  was  part  of  the  success.  In 
Central  Europe  a  new  crop  plant,  poppy,  was  added  to  the  list,  and 
the  cultivation  of  a  wild  grass,  rye-brome,  was  tried  out.  The  nature 
of  the  fields  where  cultivation  took  place  is  still  not  very  well 
understood,  but  the  result  of  the  adoption  of  crop  cultivation  was 
that  the  land  became  fairly  open,  at  least  in  the  vicinity  of 
settlements. 

References 

Bakels,  C.,  1978.  Four  Linearbandkeramik  Settlements  and  their  Environment.  In: 

Analecta  Praehistorica  Leidensia,  vol.  11. 

Bakels,  C.,  1981.  Neolithic  Plant  Remains  from  the  Hazendonk.  In:  Zeitschrift  fur 

Archaologie,  vol.  15.  Province  of  Zuid-Holland,  The  Netherlands,  pp.  141—148. 
Bakels,  C.,  1982.  Der  Mohn,  die  Linearbandkeramik  und  das  westliche  Mittelmeer- 

gebiet.  Arch.  Korr.  12, 11— 13. 


C.  Bakels  /  Journal  of  Archaeological  Science  51  (2014)  94—97 


97 


Bakels,  C.,  2007.  Aspects  of  Crops  and  Crop  Processing  in  the  Linearbandkeramik 
Settlement  of  Geleen-Janskamperveld,  The  Netherlands.  In:  Analecta  Praehis- 
torica  Leidensia,  vol.  39,  pp.  91—97. 

Bakels,  C.,  2009.  The  Western  European  Loess  Belt,  Agrarian  History,  5300  BC— AD 
1000.  Springer,  Dordrecht. 

Bakker,  R.,  2003.  The  Emergence  of  Agriculture  on  the  Drenthe  Plateau.  In:  Arch- 
aologische  Berichte,  vol.16.  Rudolf  Habelt,  Bonn. 

Behre,  K.-E.,  Kucan,  D.,  1986.  Die  Reflektion  archaologisch  bekannter  Siedlungen 
in  Pollendiagrammen  verschiedener  Entfernung  —  Beispiele  aus  der  Sied- 
lungskammer  Flogeln,  Nordwestdeutschland  (The  reflection  of  archaeologi- 
cally  known  settlements  in  pollen  diagrams  of  varying  distances  —  examples 
from  the  siedlungskammer  Flogeln,  NW  Germany).  In:  Behre,  K.-E.  (Ed.), 
Anthropogenic  Indicators  in  Pollen  Diagrams.  Balkema,  Rotterdam/Boston, 
pp.  95—114. 

Behre,  K.-E.,  2008.  Landschaftsgeschichte  Norddeutschlands.  Wachholz,  Neumiinster. 

Bogaard,  A.,  2004.  Neolithic  Farming  in  Central  Europe,  and  Archaeobotanical  Study 
of  Crop  Husbandry  Practices.  Routledge,  London. 

Bonsall,  C.,  Macklin,  M.G.,  Anderson,  D.E.,  Payton,  R.W.,  2002.  Climate  change  and 
the  adoption  of  agriculture  in  north-west  Europe.  Eur.  J.  Archaeol.  5,  9—23. 

Casparie,  W.A.,  Groenman-van  Waateringe,  W.,  1980.  Palynological  analysis  of 
Dutch  barrows.  Palaeohistoria  22,  7—65. 

Grigg,  D.,  1995.  An  Introduction  to  Agricultural  Geography,  second  ed.  Routledge, 
London. 

Iversen,  J.,  1941.  Landnam  i  Danmarks  Stenalder  (Land  Occupation  in  Denmark’s 
Stone  Age).  In:  Danmarks  Geologiske  Undersogelse  II  Raekke,  vol.  66. 

Kirleis,  W.,  KloolS,  S.,  Kroll,  H.,  Muller,  J.,  2012.  Crop  growing  and  gathering  in  the 
northern  Germanic  Neolithic:  a  review  supplemented  by  new  results.  Veget. 
Hist.  Archaeobot.  21,  221—242. 

Knorzer,  K.-H.,  1967.  Die  Roggentrespe  (Bromus  secalinus  L.)  als  prahistorische 
Nutzpflanze.  In:  Archaeo-Physika,  vol.  2,  pp.  30—38. 

Korber-Grohne,  U.,  1987.  Nutzpflanzen  in  Deutschland.  Theiss,  Stuttgart. 


Kreuz,  A.,  Schafer,  E.,  2011.  Weed  finds  as  indicators  for  the  cultivation  regime  of  the 
early  Neolithic  Bandkeramik  culture?  Veget.  Hist.  Archaeobot.  20,  333—348. 

Kreuz,  A.M.,  1990.  Die  ersten  Bauern  Mitteleuropas,  eine  Untersuchung  zu  Umwelt 
und  Landwirtschaft  der  altesten  Bandkeramik.  In:  Analecta  Praehistorica  Lei¬ 
densia,  vol.  23. 

Litt,  T.,  1992.  Fresh  investigations  into  the  natural  and  anthropogenically  influenced 
vegetation  of  the  earlier  Holocene  in  the  Elbe-Saale  region,  Central  Germany. 
Veget.  Hist.  Archaeobot.  1,  69—74. 

Liming,  J.,  2000.  Steinzeitliche  Bauern  in  Deutschland,  Die  Landwirtschaft  im 
Neolithikum.  In:  Univ.  Forsch.  Prahist.  Archaol.,  vol.  58 

Mischka,  D.,  2011.  The  Neolithic  burial  sequence  at  Flintbek  LA  3,  north  Germany, 
and  its  cart  tracks:  a  precise  chronology.  Antiquity  85,  742—758. 

Out,  W.A.,  2009.  Sowing  the  Seed?  Human  Impact  and  Plant  Subsistence  in  Dutch 
Wetlands  during  the  Late  Mesolithic  and  Early  and  Middle  Neolithic  (5500—3400 
cal  BC).  In:  Archaeological  Studies  Leiden  University,  vol.  18.  Leiden  University  Press. 

Salavert,  A.,  2011.  Plant  economy  of  the  first  farmers  of  central  Belgium  (Line¬ 
arbandkeramik,  5200—5000  B.C.).  Veget.  Hist.  Archaeobot.  20,  321—332. 

Schmidt,  B.,  Gruhle,  W.,  2005.  Mogliche  Schwankungen  von  Getreideertragen  — 
Befunde  zur  Rheinischen  Linienbandkeramik  und  Romische  Kaiserzeit.  Arch. 
Korr.  35,  301-316. 

Steensberg,  A.,  1979.  Draved:  an  Experiment  in  Stone  Age  Agriculture.  National 
Museum  of  Denmark,  Copenhagen. 

Turner,  J.,  1986.  Principal  components  analyses  of  pollen  data  with  special  reference 
to  anthropogenic  indicators.  In:  Behre,  K.-E.  (Ed.),  Anthropogenic  Indicators  in 
Pollen  Diagrams.  Balkema,  Rotterdam/Boston,  pp.  221—232. 

Van  Zeist,  W.,  1967.  Archaeology  and  palynology  in  the  Netherlands.  Review 
Palaeobot.  Palynol.  4,  45—65. 

Vera,  F.W.M.,  2000.  Grazing  Ecology  and  Forest  History.  CABI  publishing, 
Wallingford. 

Zohary,  D.,  Hopf,  M.,  2000.  Domestication  of  Plants  in  the  Old  World,  third  ed. 
University  Press,  Oxford. 


